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ABSTRACT 
Aim/Purpose This article presents a study of  ICT use and attitudes related to the computer 
use of  girls and boys from Catalonia in order to detect which gender differences 
may explain the low presence of  women in the ICT field and to design a pro-
posal of  actions in schools to help reduce these differences. 
Background Since the number of  women in the field of  ICT remains very low, this study 
looks into the factors that influence girls’ lack of  interest in ICT field. 
Methodology The study collected data from 29 randomly selected public secondary schools in 
Catalonia with a total of  1,920 students (972 boys and 815 girls aged between 
11 and 13 years old); it analyzes socio-demographic data, frequency and type of  
computers use and attitudes and self-efficacy on ICT use. 
Contribution The study concludes there is a prevalence of  stereotypes about the differences 
of  skills and professional vocation among the teenagers and a gender difference 
when we focus on attitudes toward computers or self-efficacy. 
Findings Boys and girls face computer use in different ways and both have a stereotyped 
image of  their mothers’ and fathers’ digital skills and ICT jobs. Girls present 
higher levels of  anxiety than boys when using a computer and lower self-
confidence. Boys have higher self-efficacy than girls when asked for their per-
ception about doing tasks with computers. 
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Impact on Society Policy makers must design strategies to minimize these gender differences in 
order to engage more girls in technological studies and minimize this imbalance. 
Future Research Future research is needed, in the Catalan context, about whether the intensive 
use of  computers in schools can influence the reduction of  the gender-gap and 
identify which interventions must be made to maximize its effect. 
Keywords gender differences, attitudes in computer use, self-efficacy, secondary students, 
stereotypes in ICT 
INTRODUCTION  
Nowadays, boys and girls are frequent users of  Information and Communication Technologies 
(ICT). According to the European Union Statistical Office (Eurostat, n.d., year searched 2015), 83% 
of  EU households have Internet access, 82% have at least one computer, 84% of  the youth between 
16 and 24 years old commonly use smartphones to access the Internet, and 80% of  them use the 
computer on a daily basis. Access to technology is, hence, common and easy. 
However, there are substantial gender differences in the use of  ICT. Reports from the International 
Computer and Information Literacy Study (ICILS) (Fraillon, Ainley, Schulz, Friedman, & Gebhardt, 
2014) and the Organisation for Economic Co-operation and Development (OECD, 2015b), based 
on the Programme for International Student Assessment (PISA) tests, suggest that while girls have a 
more intensive use of  ICT for communication, social networks included, than boys. Boys more often 
use ICT for leisure and gaming. 
These differences in the use of  ICT suggest a different approach to technology between boys and 
girls. While boys are focused more directly on programming and the technical aspects of  computers, 
girls tend to focus on the end-use of  software and applications, as has been shown in the report by 
the OECD (2015a) about gender and education.  
Gender differences related to ICT can also be analyzed from other perspectives, for example, from 
the perception of  gender stereotypes regarding the very nature of  ICT, identified as a male field. 
Another perspective, related to gender differences in relation to ICT, focuses on the attitudes ex-
pressed in its use and on the self-efficacy perceived by boys and girls. Girls show more anxiety than 
boys, as well as less confidence in their potential, and show less enjoyment carrying out tasks beyond 
those of  a basic user.  
These gender differences in the use of  ICT, stereotypes, lack of  models, attitudes, and self-efficacy 
may lead to differences in what they expect from technologies and how they approach them in their 
future. The fact is that there is a significant difference between the number of  girls and boys enrolled 
in ICT careers. According to the Organisation for Economic Co-operation and Development 
(OECD, 2015a), the average percentage of  women holding a Bachelor qualification or equivalent in 
the field of  ICT (International Standard Classification of  Education, ISCED2011 level 6) across all 
OECD member countries is 19.1%. In Catalonia, where this study was carried out, women repre-
sented only 14.77% of  all ICT graduates in 2016. 
This article investigates gender differences related to ICT in a sample of  randomly selected second-
ary students from public schools in Catalonia. Our objective is to assess whether gender differences 
persist or not despite the increasing use of  computers in schools in order to provide robust evidence 
to inform educational policies supporting the intensive use of  computers in classrooms, taking into 
account gender issues. 
Similar studies carried out in the Catalan context mainly focused on final-year secondary school stu-
dents and had serious methodological limitations, such as using purposive rather than random sam-
ples, which can seriously bias findings (Everis, 2012; Sáinz, Meneses, Fàbregues, & López, 2016). Our 
study is based on randomly selected students who had just begun the secondary school stage and can 
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therefore provide findings of  gender differences in early ages, precisely when there is a larger deci-
sion space for future professional orientations. The results show that these gender differences exist 
and that in some cases, as in the stereotypical vision of  ICT professions or in the lack of  confidence 
of  girls in their own abilities, are remarkable. 
The results of  this study could inform the development of  strategies to implement ICT along all 
secondary levels in order to reduce gender differences, allowing girls and boys (i) to achieve similar 
digital skills, (ii) to have the same possibilities of  choosing their professional future, and (iii) to re-
verse the disproportionate low number of  girls studying in this field. 
LITERATURE REVIEW OF FACTORS DETERMINING GENDER 
DIFFERENCES 
The gender gap in choosing ICT careers actually starts at very young ages, as suggested by Sjøberg 
and Schreiner (2010) in the ROSE Project (Relevance of  Science Education). The ROSE project was 
based on a survey of  40,000 fifteen years old students from 40 countries carried out between the 
years 2003 and 2006. To the question asking students about their intention to develop their profes-
sional future in the field of  ICT, around 50% of  European boys responded that they were interested 
in jobs related to technology, but only 20% of  girls did so. It is necessary to establish the reasons that 
lead to the difference in the decisions of  boys and girls to eliminate the barriers that prevent them 
from making a free choice based only on their professional preferences. 
INFLUENCE OF FAMILY AND TEACHERS 
There is a wealth of  research evidence on factors associated with the lack of  girls’ attraction to study-
ing ICT and girls’ low value given to a professional career in this field. Some studies (Sáinz & López-
Sáez, 2010; Sáinz, Pálmen, & García-Cuesta, 2012; Stockdale & Keane, 2016) suggest the relationship 
within the family and teachers as key factors. 
Sainz et al. (2012) examine parents’ and teachers’ opinions about male and female career and occupa-
tional aspirations using focus groups in five secondary Spanish schools. They conclude that parents 
(particularly mothers) tend to view ICT professionals in a generally negative manner, as individualis-
tic people, lacking social skills. The authors suggest that it is hard to believe that those parents would 
encourage their daughters to pursue an ICT career. In the same way, teachers tend to understand ICT 
as a typically male field. This means that the attention given to boys and girls in the classroom is likely 
biased and that any career advice given to students would also be stereotyped. 
In order to address these perceptions, Stockdale and Keane (2016) carried out a pilot study targeting 
mothers of  school children in Australia in order to change their views about ICT as being a non-
female field. Mothers attended a training course to be introduced to basic ICT tools and learnt about 
the scope of  ICT careers in order to be made aware of  future possibilities for their children, especial-
ly girls. After the course, their views were recorded using a questionnaire and informal interviews. 
The authors conclude that there was a change in the gendered misconception of  ICT careers, sug-
gesting that this could be an effective intervention, at least in the short run. 
STEREOTYPES AND ROLE MODELS 
Another known factor that influences gender differences are stereotypes of  girls in relation to ICT 
studies and jobs and their lack of  knowledge about the particularities of  the jobs in this sector 
(Castaño & Webster, 2011; Clayton, von Hellens, & Nielsen, 2009; Master, Cheryan, & Meltzoff, 
2016; Pechtelidis, Kosma, & Chronaki, 2015; Thomas & Allen, 2006; von Hellens, Clayton, 
Beekhuyzen, & Nielsen, 2009). 
It is important to point out that these stereotypes are fully embedded in social perceptions about the 
male nature of  ICT related jobs (Clegg, 2001). Accordingly, Cheryan, Plaut, Handron, and Hudson 
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(2013) expose in their paper how media give an image of  masculinity in this field, which reinforces 
the girls’ perceptions. 
Thomas and Allen (2006) carried out exploratory research on boys’ and girls’ perceptions about ICT 
careers. The survey concluded that girls are far more negative about stereotypes in ICT jobs than 
boys. They consider people working in ICT as “geeks”, asocial, primarily men who do a very tech-
nical job far from the real social needs. These misconceptions about the real attributions of  techno-
logical jobs seem to prevent girls from getting involved in ICT careers. 
Master et al. (2016) show in their paper how stereotypical environments can influence boys’ and girls’ 
choice. They suggest that girls in a non-stereotypical classroom are more interested in taking com-
puter science courses than those who are in a stereotypical classroom. They conclude that redesign-
ing the classroom can project a different image about ICT that can encourage girls to enrol in this 
area by making them feel like belonging to this environment. 
The absence of  female role models in the ICT field (Carrington, Tymms & Merrell, 2008; Clayton, 
2007) reinforces the perceptions of  girls that ICT jobs are male dominated. 
ATTITUDES AND SELF-EFFICACY 
Another study area focuses on boys’ and girls’ attitudes about the use of  ICT and their self-
perceptions about their skills, problem solving strategies, learning, and the usefulness of  digital tools. 
Gender differences in self-efficacy and attitudes may influence the ways boys and girls face ICT or 
how they conceive their academic and vocational projection (Colley & Comber, 2003; Kubiatko, 
2013; Volman, van Eck, Heemskerk & Kuiper, 2005).  
Girls’ attitudes in the use of  ICT are slightly lower than boys’ (Adebowale, Adediwura & Bada, 2009; 
Busch 1995; Chen, 1986; Ogan, Herring & Robinson, 2005; Shashaani, 1993; Volman & Van Eck, 
2001). The term attitude has, however, different dimensions: anxiety, enjoyment, and self-confidence. 
Anxiety is defined as fear to interact with ICT and showing overall negative attitudes towards ICT, 
which leads to a deterioration of  tasks and their accomplishment (Shashaani, 1993). 
In relation to anxiety, there is a disparity of  findings among different authors. Some of  them (Teo, 
2008) found no differences between boys and girls, while others (Adebowale et al., 2009; Baloğlu & 
Çevik, 2008; Kaino 2008; Kubiatko, Haláková, Nagyová, & Nagy, 2011) report higher anxiety in girls 
as compared with boys. 
Enjoyment is defined as interest in the use of  ICT, not only in the academic context within or out-
side the school, but also during leisure time (Shashaani, 1993). The level of  enjoyment has been wide-
ly reported as being similar for boys and girls (Adebowale et al., 2009; Fančovičová & Prokop, 2008; 
Kaino, 2008; Ogan et al., 2005; Teo, 2008). However, some authors point at higher levels of  enjoy-
ment in boys than in girls (Fraillon et al., 2014). On the other hand, Kubiatko et al. (2011) found that 
enjoyment in the use of  computers among girls was higher than among boys and that mean values of  
enjoyment decreased with age in girls and increased in boys. A factor that could explain these differ-
ences between studies may be the differences in ages in the samples of  subjects included and differ-
ences in the use of  computers in schools and at home. 
Self- confidence is defined as the personal perception of  controlling ICT tools, feeling comfortable 
when using them and feeling able to overcome difficulties by one’s own means (Shashaani, 1993). 
Self-confidence is consistently lower in girls (Christoph, Goldhammer, Zylka, & Hartig, 2015; Ogan 
et al., 2005; Volman & Van Eck, 2001). Boys tend to perceive themselves as “experts” in ICT, even 
when their objective knowledge is low, while girls seem to perceive themselves as less skilful and with 
less knowledge even if  their objective knowledge shows no difference from boys’ (Volman & Van 
Eck, 2001). 
Cussó-Calabuig, Carrera Farran, & Bosch-Capblanch 
415 
It is worth noting that computer use, which tends to be a rather informal and basic use, is predomi-
nant at home. However, self-confidence is assessed against tasks which are more specific and which 
require a relatively advanced computing level. In summary, the low self-confidence in girls seems to 
be associated with girls’ tendency to undervalue themselves, boosted by informal self-learning (Vol-
man & Van Eck, 2001). 
Self-efficacy is the conviction of  one’s own ability to successfully carry out a given task (Busch, 
1995). Psychological studies relate self-efficacy to the likelihood of  selecting or being interested in a 
task, the level of  effort and the persistence in completing tasks (Bandura, 1978; Bandura & Schunk, 
1981). Bandura (1978) suggests several factors affecting self-efficacy perceptions; e.g. the experience 
of  being successful in carrying out a task increases the self-efficacy related to that task; observing 
someone else’s success or failure influences self-efficacy; verbal persuasion may have an impact on 
the possibilities of  success; and the issue of  one’s emotional status. Self-efficacy is lower among girls 
(Durndell & Haag, 2002; Miura, 1987). Downes and Looker (2011) established a correlation between 
self-efficacy and the intention of  students to enrol in ICT studies in the future. Findings suggested 
that students with a high level of  self-perceived computer ability were more likely to consider pursu-
ing an ICT career. Again, some evidence suggests other factors such as frequent use of  computers, 
parental support and teachers’ roles may increase self-efficacy (Downes & Looker, 2011; Papaster-
giou, 2008; Vekiri, 2010). 
RESEARCH CONTEXT 
Our research has developed from the current knowledge on the factors influencing gender differ-
ences in the use of  ICT, as indicated in the Literature Review section, in the context of  public sec-
ondary schools of  Catalonia. This section discusses the research questions, the research context in 
the area of  Catalonia, and the structure of  the proposed questionnaire. 
RESEARCH QUESTIONS 
The research questions we address are: 
• What is the socio-demographic context of  boys’ and girls’ in relation to the use of  comput-
ers in Catalonia and how does this influence their perception of  ICT? 
• How do boys and girls in Catalonia differ in relation to their habits in the use of  computers?  
• What are the gender differences between boys and girls in relation to their attitudes and per-
ceived self-efficacy facing their work with computers? 
CONTEXT OF THE RESEARCH  
Catalonia is a region in Spain with a population of  about 7 million. Most of  the population lives in 
the capital cities of  the four main sub-regions. Barcelona, Catalonia’s capital, is the largest urban cen-
tre, with more than a quarter of  the population. 
Education services were devolved to the Catalonia’s government in the late 70s and since then the 
Catalan government, remaining in Spanish state the more generic constitutional issues, has increas-
ingly dictated education policies. 
Educational centres are quite uniformly distributed across the whole Catalonian territory, including 
the most remote rural areas in the Pyrenees. Schools are bound to Catalonian law, including budget-
ing, although they have some degree of  self-direction in the areas of  management. 
ICT content are included in Technology, a compulsory subject that has been taught in secondary 
schools in Catalonia since 1996. In primary education, there is not a formal Technology or ICT sub-
ject and computers are used or not by students depending on the pedagogical trends of  each school. 
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The number of  girls studying ICT in Catalonia is very low and the trend in recent years has been 
maintained, with a slight increase in the last two years as shown in Figure 1. 
 
Figure 1. Percentage of  females (in dark grey) and males (in light grey)  
graduated in ICT fields in Catalonia in the last ten years 
In the research arena, some studies carried out in Catalonia have addressed this issue trying to find 
explanatory factors in undergraduate students (Everis, 2012; Sáinz et al., 2016). These studies suggest 
that stereotypes, attitudes, self-efficacy as well as family and teachers roles may influence gender dif-
ferences in ICT career paths However, participants in these studies were secondary school boys and 
girls, at an age at which it is well known that key future career choices have already been made 
(Sjøberg & Schreiner, 2010). On the other hand, these studies had a high risk of  bias due to the use 
of  purposive rather than random samples of  individuals or mixing very different age ranges (e.g., 13 
to 20 years old). Our research focuses on students in the first course of  secondary school, between 
11 and 14 years (mean 12.2 years), when career choices have not yet been made and just when stu-
dents start the formal curriculum content of  ICT. At these ages, we are able to capture their percep-
tions before students start ICT formal training and before they formally conceive their choices for 
their future jobs. Furthermore, by researching in an earlier age group, lessons learned from this re-
search can still be considered when devising interventions in the secondary school period. 
The data were collected through a questionnaire applied to secondary students of  Catalan public 
schools. Its structure corresponds to the research questions, and the included variables were socio-
demographical data, attitudes in the use of  ICT (i.e., anxiety, enjoyment and self-confidence), and 
self-efficacy. See the Literature Review section for more details.  
The socio-demographic section describes personal and contextual features of  students, following 
similar approaches in previous studies (Busch, 1995; Chen, 1986; Durndell & Haag, 2002; Ogan et 
al., 2005; Shashaani, 1993). Sáinz and López-Sáez (2010), and Stockdale and Keane (2016) indicate 
the importance of  the influence of  the family in the stereotypical perception of  the ICT jobs and in 
the choice of  studies and the professional orientation of  the girls and boys. Accordingly, this section 
of  the questionnaire aimed at capturing the perceptions of  the boys and girls about family stereo-
types regarding their parents’ digital competencies. 
The frequency of  use of  computers section includes a series of  routine tasks carried out with com-
puters outside schools. Tasks were drawn from the PISA 2003 (OECD, 2005) and PISA 2009 
(OECD, 2012) questionnaires. 
Attitudes in relation to computer use are classified into three domains (anxiety, self-confidence, and 
enjoyment), following the CAS scale (Computer Attitude Scale) defined by Loyd and Gressard 
(1984).  
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As indicated by Colley and Comber (2003), Volman et al. (2005), and Kubiatko (2013), attitudes may 
influence the ways boys and girls face ICT and their professional projection in this field. High anxiety 
in girls, as reported by Baloğlu and Çevik (2008), Kaino (2008), Adebowale et al. (2009), and Kubi-
atko et al. (2011), and girls’ low self-confidence, as reported by Volman and Van Eck (2001), Ogan et 
al. (2005), or Christoph et al. (2015), may contribute to a low achievement of  digitals skills. On the 
other hand, enjoyment seems to be similar for both genders, according to Ogan et al. (2005), 
Fančovičová and Prokop (2008), Kaino (2008), Teo (2008), and Adebowale et al. (2009) but higher in 
girls than in boys at early ages (Kubiatko et al., 2011). We believe it is relevant to know whether this is 
also the situation of  the Catalan students at the beginning of  secondary education or not and to con-
sider taking advantage of  this enjoyment to develop more entertaining and effective ICT activities. 
Self-efficacy is estimated based on (a) the tasks that someone wants to carry out while perceiving 
incapacity to complete them, and (b) the tasks that are perceived as being attainable. The details of  
the tasks proposed in this section of  the questionnaire were drawn from the PISA 2003 (OECD, 
2005) and PISA 2009 (OECD, 2012) questionnaires. As pointed out by Downes and Looker (2011), 
the level of  self-efficacy is correlated with the intention of  students to enrol in ICT careers. Accord-
ing to Durndell and Haag (2002), low levels of  self-efficacy shown by girls may explain the low num-
bers of  girls enrolling in ICT studies. 
MATERIAL AND METHODS 
Gender differences related to demographic context, frequency of  use of  computers, attitudes, and 
self-efficacy in relation to ICT have been typically measured in the literature using quantitative meth-
ods applied to indicators from validated questionnaires. Some examples of  quantitative studies in-
clude Kubiatko (2013), Kaino (2008), Fraillon et al. (2014), Christoph et al. (2015) and OECD 
(2015a). In order to address the gap of  evidence on gender differences in early ages in Catalonia and 
to allow a meaningful discussion with existing evidence worldwide, we decided to follow a quantita-
tive approach, in which we carried out a quantitative, observational, cross-sectional, school-based 
study in a random sample of  public schools in Catalonia. This approach allowed us to use validated 
questionnaires and to suggest comparisons with the findings of  similar studies. 
SAMPLE 
The public Catalan education system consists of  537 secondary schools. In 2010, the Government of  
Catalonia defined a programme focused on an intensive use of  computers in schools. This one-to-
one programme with students owning personal netbooks was not mandatory for schools. 
The sample of  selected schools was drawn from all 537 governmental secondary schools in Catalo-
nia, some of  them enrolled in the intensive use of  computers programme. Because we knew that 
there could be differences in individuals attending schools with and without intensive use of  com-
puters, we used a stratified sampling technique to include a balance sample of  individuals from both 
types of  schools. Anticipating a low response rate, we included all 175 schools not following the 
intensive use of  computers programmes; and then the same number of  175 schools randomly select-
ed from the 362 schools following the intensive use of  computers programme. No school was ex-
cluded on the grounds of  geographical location, size, or any other reason. Figure 2 shows the distri-
bution of  participating schools. It is worth noting that points with a high-density of  schools corre-
spond to high-density population areas (see Figure 2). Schools were considered as clusters and all 
eligible students were selected in each school or cluster. 
All selected schools were approached by an email addressed to the school headmaster. One reminder 
was sent to non-respondents two weeks after the first one. 
We received 1920 responses, 972 for boys and 948 for girls from 29 schools; 13 (45%) followed the 
intensive use of  computers programme and 16 (55%) did not. Students were 11 to 14 years old 
(mean 12.2 years).  
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Figure 2. Distribution of  schools 
QUESTIONNAIRE 
The questionnaire was structured into four sections, following the research questions: socio-
demographic context, frequency of  use, attitudes while using computers, and self-efficacy. Except for 
the first section, which is general and context-specific, the other sections were drawn from validated 
questionnaires and used a four-categories Likert scale (further described below). Where applicable, 
responses were codified and shown through a drop-down box to minimise entry errors. The ques-
tionnaire contained the following categories. 
1. What is the boys’ and girls’ socio-demographic context in relation to the use of  computers in Cata-
lonia and how does this influence their perception of  ICT? 
This section includes information about (a) gender, (b) age, (c) school, (d) starting age in the use 
of  computers, (e) place where computer use began, (f) reference place for computers use learn-
ing, (g) computing knowledge level of  father and (h) mother, and (i) reference person to address 
computer problems. 
2. How do boys and girls in Catalonia differ in relation to their habits in the use of  computers? 
The frequency of  computer use section includes questions about a series of  routine tasks carried 
out with computers outside schools: (a) on-line gaming, (b) social networks participation, (c) 
homework, (d) email use, (e) participation in chats, (f) Internet browsing, (g) downloads of  me-
dia, and (h) management of  personal web sites. 
The statement in the questionnaire is, “Tell us how often you carry out the following tasks using 
a computer”. Responses (in 4 levels Likert scale) ranged from “Never or hardly ever” (1 point), 
“Once or twice per month” (2 points), “Once or twice per week” (3 points) and “Almost daily” 
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(4 points). This scale is based on that used in PISA questionnaires. We included “Once or twice a 
month” to allow responses for some specific actions that could be unusual (e.g., “Management 
of  personal web sites”). 
3. What are the gender differences between boys and girls in relation to their attitudes and perceived 
self-efficacy facing their work with computers? 
This research question is addressed in two separate sections in the questionnaire: attitudes and 
self-efficacy. 
The section about attitudes in relation to computer use includes questions related to the three 
domains of  anxiety, self-confidence and enjoyment, following the CAS scale (Computer Attitude 
Scale) defined by Loyd and Gressard (1984). The CAS scale has 30 items groups in three sub-
scales corresponding to the three domains, although statements are mixed and not structured 
around domains. 
We decided to use the CAS scale because it is one of  the most used in similar studies (Blignaut, 
2006; Francis, 1994; Powell, 2013; Selwyn, 1997) and because it has been widely validated (Gard-
ner, Discenza, & Dukes, 1993; Garland & Noyes, 2008; Nash & Moroz, 1997; Powell, 2013). Yet, 
we adapted some question statements, which were out of  use, to the context of  this study. The 
scale was translated into Catalan, which is the vehicular language in the schools of  Catalonia. 
The introductory explanation to the questions in this section is “Indicate the extent to which you 
agree or disagree with the ideas expressed”. Five questions in each domain are formulated in a 
negative sense to minimize automatic answering and to stimulate a careful reading of  the ques-
tions. Responses (4 Likert levels) ranged from “Strongly disagree” (1 point), “Disagree” (2 
points), “Agree” (3 points) and “Strongly agree” (4 points). Although the former CAS scale rang-
es from 1 to 5, we have adopted ranges from 1 to 4 after findings from recent studies suggesting 
that these scores are more appropriate to prevent students from overusing the neutral middle 
score (Farkas & Murthy, 2005; Varank, 2007) 
Self-efficacy is addressed asking the perceived capacity to complete specified tasks using comput-
ers classified into basic and advanced. The first tasks include (a) digital edition of  pictures, (b) 
production of  a presentation, in general, (c) creation of  a text document, (d) working with col-
laborative documents, and (e) reading and responding to emails; the latter include (f) database 
creation, (g) use of  spread sheets, (g) production of  a presentation with images and sound, (h) 
designing a web site, and (i) creating a blog. 
The question statement is: “Tell us what you think your level of  expertise is in the following 
tasks”. The scale (4 levels Likert) ranged from “I don’t know what it means” (1 point) to, “I can’t 
do it” (2 points), “I can do it with help” (3 points) and “I can do it on my own” (4 points). 
Internal consistencies of  the questionnaires (Cronbach’s α) were 0.80, 0.85 and 0.8, for the three 
domains frequency of  use of  computers, attitudes and self-efficacy, respectively. All the questions can 
be found in Appendix A. 
PROCEDURE 
The questionnaire was on-line using Google Form platform (see Figure 3) and self-administered 
(https://goo.gl/forms/h5yeMezoyc45fUJw2)  
Once the questionnaire was completed and translated it was piloted to ensure the coherence of  the 
structure and the understanding of  the specific terms of  the CAS scale. The questionnaire was ad-
ministered to 50 first-year, secondary school students in a school, resulting in the rephrasing of  two 
questions in the section of  attitudes. Other aspects, such as data consistency and completeness using 
the Google Form platform, were also verified. It was estimated that it would take around 20 minutes 
to fill in the questionnaire.  
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The extensive application was undergone during the first term of  the academic year, when the ICT 
programmes were introduced and hardly any impact on attitudes and self-efficacy could be expected. 
The questionnaire was accompanied by instructions for the teachers who would support students in 
responding to the questionnaire in the classrooms. 
 
Figure 3. Screen-shot of  the on-line questionnaire 
DATA ANALYSIS 
All variables were analysed individually. Furthermore, certain variables were combined to build the 
indicators defined in the questionnaires (PISA 2003, PISA 2009, CAS), as follows. 
Variables related to frequency of  use were grouped in four categories: leisure (i.e., on-line gaming, 
Internet browsing, downloading of  media, management of  personal Web sites), homework, commu-
nication (i.e., participation in social networks, use of  email, participation in chats), and games. The 
latter was analysed individually despite being included in ‘leisure’ given the gender differences report-
ed in several studies. 
Negative statements in the attitudes domain were recoded to maintain consistency with the rest of  
the statements. The overall attitude score was estimated adding the values of  each question and sub-
scale. All questions had the same weight. 
Self-efficacy questions were grouped according to the two categories: basic (i.e., digital edition of  
pictures, production of  a presentation, creation of  a text document, working with collaborative doc-
uments and reading and responding to emails) and advanced (i.e., database creation, use of  spread 
sheets, production of  a presentation with images and sound, designing a web site and creating a 
blog). The overall score was obtained averaging the scores across questions. 
Descriptive statistics included percentages, means and their 95% confidence intervals, estimated by 
taking into account the clustering design of  the sample. Results are presented disaggregated by gen-
der. All statistics were carried out using Stata 13.0. 
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RESULTS 
The results are shown for each of  the four sections of  the questionnaire related to the research ques-
tions as exposed in the Material and Methods section of  this paper. 
SOCIO-DEMOGRAPHIC CONTEXT 
Factors related to the start in the use of  computers and learning of  their use 
Boys have an earlier start in the use of  computers than girls: 37.9% of  boys report having used com-
puters when they were younger than six years old, as compared with 34% of  girls. From nine years 
of  age, there is hardly any difference (see grey areas in Table 1). 
Both boys and girls report that they started using computer mainly at home (grey area in Table 1). 
The school was the second most often reported place of  initiation, in a remarkable lesser proportion 
of  cases. 
When asked about where boys and girls learned to use computers, the answers suggested no differ-
ences between genders; both reported learning at home (see grey area in Table 1), typically without 
any help in very similar proportions. The school was the second most often reported place of  learn-
ing. Details on these answers can be found in Table 1. 
Table 1. Results of  social-demographic context 
(Grey areas indicate the higher values for each variable; note that for “Age of  initiation”  
there are two grey areas, due to similar values in two responses) 
 BOYS GIRLS 
 Percentage SE Percentage SE 
AGE OF INITIATION     
Before 6 37.91% 2.24 34.00% 1.98 
Between 6 and 8 42.42% 1.48 46.90% 1.57 
Between 9 and 11 18.44% 1.76 17.94% 1.66 
12 and more 1.23% 0.32 1.15% 0.50 
PLACE OF INITIATION     
At home 71.00% 1.51 70.20% 1.69 
At school 18.14% 1.67 20.04% 1.72 
Relative’s home 5.23% 0.78 4.41% 0.72 
Friend’s home 2.66% 0.62 1.78% 0.43 
Others 2.97% 0.68 3.57% 0.75 
PLACE OF LEARNING     
Alone at home 51.33% 2.39 52.78% 2.18 
At school 26.64% 2.16 24.55% 2.17 
At home with help 15.78% 1.51 16.89% 1.54 
With friends 6.25% 0.80 5.77% 0.84 
Skills in fathers’ and mothers’ use of  ICT 
Both boys and girls feel that the level of  their fathers’ computer knowledge is higher than that of  
their mothers. Taking into account the responses “Very high” and “High”, 58.6% of  boys and 63.3% 
of  girls report that their fathers’ computer knowledge is very high or high; and 44% of  boys and 
47.2% of  girls reported that their mothers’ computer knowledge is very high or high (see grey areas 
in Table 2). 
As shown in Table 2, these findings are consistent with students’ responses in relation to the resolu-
tion of  computer challenges. Both girls and boys reported that their reference resource to address 
computer challenges are fathers (see grey area in Table 2), followed by their siblings and finally by 
their mothers. Girls reported mothers as reference person relatively more often than boys. Boys more 
often than by girls reported friends as reference person. 
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Table 2. Results of  perception about fathers’ and mothers’ computer skills 
(Grey areas indicate the high levels for mothers’ and fathers’ computer skills  
and the higher value for the variable References) 
 BOYS GIRLS 
 Percentage SE Percentage SE 
FATHER’S LEVEL     
Very high 22.54% 1.45 23.82% 1.89 
High 36.07% 1.69 39.56% 1.56 
Low 26.64% 2.01 23.09% 1.59 
None 7.68% 1.07 7.35% 1.01 
No response 7.07% 0.96 6.19% 1.04 
MOTHER’S LEVEL     
Very high 12.70% 1.28 12.59% 1.16 
High 31.35% 1.61 34.73% 1.54 
Low 40.37% 1.70 42.71% 1.65 
None 10.45% 1.40 6.61% 0.97 
No response 5.12% 1.03 3.36% 0.65 
REFERENCES     
Father 42.01% 2.39 41.34% 2.11 
Mother 16.91% 1.39 20.25% 1.31 
Brother/Sister 30.33% 2.23 30.43% 2.01 
Friends 10.76% 1.21 7.97% 0.85 
FREQUENCY AND HABITS IN THE USE OF ICT 
Data related to frequency and habits in the use of  ICT, attitudes towards the use of  ICT, and self-
efficacy in the use of  computers can be seen in Figure 4. Variables with non-overlapping 95% confi-
dence intervals are highlighted, suggesting significant differences between genders. We have num-
bered the key variables in the text and in Figure 4 to ease the narrative of  the findings. 
 
Figure 4. Results of  Frequency of  use, Attitudes and Self-efficacy 
(Numbers corresponds to explanation in text and to relevant results;  
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There were no differences between boys and girls in the computers’ frequency use index, both re-
porting using computers more than once or twice a month (means: boys = 2.79, SE = 0.025; girls = 
2.75, SE = 0.021). Differences became apparent when looking at the specific habits in the use of  
computers and their frequency of  use (i.e., leisure, gaming, homework and communication, see the 
Questionnaire section). 
In relation to leisure, there were slight gender differences: the frequency in the use of  computers by 
girls was below boys and also in the lower range of  use (means: boys = 2.59, SE = 0.028; girls = 2.34, 
SE = 0.033), with non-overlapping 95% confidence intervals, as seen in Figure 4 (number 1 and col-
oured area). 
These gender differences were larger in the computers’ frequency of  use for gaming. Girls reported 
lower frequency of  use below the mid point in the score scale (mean = 1.91, SE = 0.045); and boys a 
frequency slightly above the middle point (mean = 2.54, SE = 0.048). These gender differences are 
the largest of  all features studied, without overlapping confidence intervals (see Figure 4, number 2 
and coloured area).  
The use of  computers for homework was very similar in boys and girls, the latter being marginally 
higher in girls (means: boys = 3.17, SE = 0.088; girls = 3.28, SE = 0.080). Confidence intervals are 
substantially larger than those measured in the other parameters, which suggest larger variability be-
tween individuals of  the same gender group (see Figure 4, number 3). 
Differently from the patterns described above, the use of  computers for communication was slightly 
higher in girls (mean= 3.09, SE = 0.034) than in boys (mean = 2.94, SE = 0.042) with hardly over-
lapping 95% confidence intervals (see Figure 4, number 4 and coloured area). 
The full set of  results can be found in Appendix B. 
ATTITUDES TOWARDS THE USE OF ICT 
Boys and girls showed some differences in their attitudes towards the use of  computers measured 
with the ‘Attitudes index’. We report separately the three dimensions of  this feature: anxiety, enjoy-
ment, and self-confidence. 95% confidence intervals for the overall index did not overlap, suggesting 
that underlying differences in attitudes features may be significant (means: boys = 3.21, SE = 0.019; 
girls = 3.11, SE = 0.019); see Figure 4, number 5 and coloured area). 
Anxiety reported by girls was marginally higher than that reported by boys and it was very low in 
both groups (means: boys = 3.38, SE = 0.022; girls = 3.35, SE = 0.017), which is consistent with the 
early start and high intensity in the use of  computers, as shown in previous sections. Higher values 
mean a lower anxiety level. 
Enjoyment was somehow lower for girls. Boys showed high values (mean = 3.03, SE = 0.022) and 
girls’ values close to the mid point in score scale (mean= 2.89, SE = 0.017) (Figure 4, number 6 and 
coloured area). Self-confidence in girls was below boys’ as well, yet above the mid point in both 
groups (means: boys = 3.22, SE = 0.022; girls = 2.89, SE = 0.023) (Figure 4, number 7 and coloured 
area). 95% confidence intervals did not overlap in any of  these two dimensions as seen in Figure 4. 
The full set of  data can be found in Appendix B. 
SELF-EFFICACY IN THE USE OF COMPUTERS 
The self-efficacy index in both genders was very close and in the higher end of  the score scale 
(means: boys = 3.44, SE = 0.017; girls = 3.45, SE = 0.016). We report on the two levels of  self-
efficacy: basic level and advanced level. 
In relation to basic self-efficacy, there was hardly any difference between genders. Values were in the 
higher end of  the scale in both groups (means: boys = 3.66, SE = 0.021; girls = 3.69, SE = 0.016) 
(Figure 4, number 8). 
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Similarly, in the advanced level self-efficacy score, both genders reported values in the higher end of  
the scale (means: boys = 3.23, SE = 0.021; girls = 3.21, SE = 0.022) (Figure 4, number 9).  
95% confidence intervals overlapped in these two dimensions, as seen in Figure 4, suggesting very 
slight differences between boys and girls. Interestingly, and as expected, overall advanced level of  
self-efficacy was overall lower than basic-level self-efficacy. Although boys and girls reported almost 
the same values in both dimensions, it is remarkable that girls score above boys in the basic level and 
that the situation was the opposite for the advanced level of  self-efficacy. 
The full set of  data can be found in Appendix B. 
DISCUSSION 
SOCIO-DEMOGRAPHIC CONTEXT 
Our findings relating to the start of  computer use (more than 80% before 8 years old, both boys and 
girls; see Table 1) are consistent with those in the OECD (2015a) report on gender and education, 
based on the PISA 2012 findings. This report shows that the average age when students start using 
computer is 6.9 years, boys starting earlier than girls. 
Both boys and girls responded that they started using computers at home, similar to the findings 
from the ICILS report (Fraillon et al., 2014) and from the OECD gender and education report 
(2015a). 
Indeed, the availability of  computers in most households can explain the relatively early initiation age 
and the fact that they start at home. This is well illustrated in the OECD (2015b) report on students 
and computers showing an increasing trend in the use of  computers from the year 2009 to 2012. 
Indeed, only 4% of  15 year-old students in 2012 reported not having a computer at home in this 
report. 
However, one question remains: to what extent are computers used in schools and, more importantly, 
how can this use impact on ICT perceptions in both genders, given that the use at household level is 
already very prominent? Taking into account that these are students starting secondary school, they 
could have reported on their computer use in primary education. The lack of  relevance of  past expe-
rience in schools with computers, compared with household use, was striking. This finding seems to 
suggest that, as currently designed, ICT approaches in schools do not really bring an added value to 
what students already experiment at home. 
The 2015 annual statistical report from the Education Department of  the Government of  Catalonia 
on digital equipment and their use at schools (Generalitat of  Catalonia, 2017) shows that in 67.7% of  
primary schools there are less than five students per computer. This is a relatively low proportion as 
compared with secondary schools. Furthermore, 79% of  primary schools report that the use of  
computers is mainly of  academic nature, which actually includes the use of  computers for tasks, 
which do not really involve capacity building of  computer skills by students. What this suggests is 
that students hardly value schools as the ICT primary learning sites for ICT. In other words, data on 
the availability of  ICT equipment and on generic use of  computers do not necessarily portray or 
correlate with activities focusing on real ICT learning. Our data confirms this observation and calls 
for the need to revise the indicators reported by the government on the use of  computers in schools. 
Both boys and girls suggest that their fathers’ digital skills are stronger than those of  their mothers, 
overall in seeking help to solve computer problems. We have compared these perceptions with the 
digital knowledge levels of  men and women between 25 and 54 years in Spain (the age range which 
typically includes the parents of  children in our sample), information that is available in the Euro-
stat’s Digital Economy and Society database (European Union Statistical Office, n.d., year searched 
2015). In relation to fathers, there is some consistency between students’ perceptions and the Euro-
stat data. However, mothers are heavily undervalued, with fewer students giving high values to their 
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mothers’ skills and also more students giving low values to mothers (see Table 3). In other words, 
teenagers’ perceptions do not seem to be rooted in differences in the real skills of  their parents. 
A possible explanation could be that fathers spend more time at home using computers than moth-
ers. However, there is no evidence to support this statement; according to Eurostat’s Digital Econo-
my and Society database (European Union Statistical Office, year searched 2015), 72% of  men and 
71% of  women aged between 25 and 54 in Spain use computers at home, and 83% of  men and 83% 
of  women have used computers at home within the last three months. 
If  there are no real differences between fathers and mothers in their ICT skills and use of  computers 
at home, it could be that teenagers have a gender stereotype which our data support, showing an 
undervaluation of  mothers by both boys and girls. 
Table 3. Informatics knowledge level (rates) by gender, for men and women  
between 26 and 54 years old in Spain (European Union Statistical Office, n.d., year searched 

















Very high 36 22.5 23.8  Very high 33 12.7 12.6 
High 27 36.1 39.6  High 28 31.3 34.7 
Low 24 26.6 23.1  Low 28 40.4 42.7 
None 3 7.7 7.3  None 2 10.4 6.6 
High or very high 63 58.6 63.4  High or very high 61 44 47.3 
Low or none 27 34.3 30.4  Low or none 30 50.8 49.3 
FREQUENCY AND HABITS IN THE USE OF ICT 
Our findings related to the frequency in the use of  computers are consistent with data from other 
sources (Instituto Nacional de Estadística, n.d., year searched 2015; Institut d’Estadística de Catalu-
nya, n.d., year searched 2015; European Union Statistical Office, n.d., year searched 2015), which 
suggest that 50% of  girls and 62% of  boys in the same age range as our sample use computers on a 
daily basis. This relatively high frequency in the use of  computers may correlate with easiness in ac-
cessing computers, commonly in the households. 
Girls use computers for leisure less often than boys, as shown in ICILS (Fraillon et al., 2014) and 
OECD (2015a, 2015b) reports. This is also the case of  the use of  computers for online gaming, be-
ing more prevalent in boys than in girls as shown in the OECD (2015a) report on gender and educa-
tion. The same reports also suggest a similar level of  use for school activities in both genders and a 
more intense use for communication activities by girls (e.g., social networking). These findings are 
consistent with our results suggesting that Catalonian girls and boys share the trends of  the OECD 
countries. 
Why are gender differences in gaming and communication the most remarkable ones? Likely gaming 
use may be influenced by aggressive computer games marketing, which clearly target boys in the 
design and underlying strategies of  games (Kafai, Heeter, Denner, & Sun, 2008). Girls tend to not 
identify themselves with games entailing fighting and strong competition, which are the most com-
mon in the market and which link computers with male stereotypes. 
It is worth noting that the use of  computers in gaming may lead to a greater interest in the technicali-
ties of  ICT, such as programming or hardware, and to a higher self-confidence in the use of  com-
puters. This can contribute to the differences between boys and girls in self-confidence, as shown in 
our results. Furthermore, it could contribute to the predominance of  ICT studies as a professional 
career in boys as compared to girls, as self-confidence has been shown to be a predictor of  choices 
of  future studies (Abiss, 2011; Shashaani, 1993) 
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On the other hand, gender difference in the use of  computers for communication may reflect girls’ 
needs to establish links with their peers in the adolescent period. This would be consistent with the 
lack of  engagement of  girls in computer gaming, which is usually individualistic in nature. 
ATTITUDES IN THE USE OF ICT 
Overall girls’ attitudes were slightly lower than boys’, consistent with findings in other studies 
(Adebowale et al., 2009; Busch 1995; Chen, 1986; Ogan et al., 2005; Shashaani, 1993; Volman & Van 
Eck, 2001). However, some of  the attitude dimensions showed interesting discrepancies. For exam-
ple, we did not find remarkable differences in anxiety between boys and girls. Although another study 
pointed in the same direction (Teo, 2008), most of  the studies suggest gender differences 
(Adebowale et al., 2009; Baloğlu & Çevik, 2008; Durndell & Haag, 2002; Kaino, 2008; Kubiatko et 
al., 2011; Shasshaani, 1993). 
What could explain the lack of  gender differences in anxiety? One explanation could be that anxiety 
is inversely related to early previous use. In our sample, computers were frequently used and at early 
stages in life and anxiety was very low in both groups without gender differences. Socio-cultural con-
text may also influence directly or indirectly influence anxiety in relation to ICT. Most of  the studies 
showing high levels of  anxiety were relatively old (from 2002 to 2010), and some were carried out in 
countries where computer use was less widespread. 
The ICILS report (Fraillon et al., 2014) found, as we do, higher values in the dimensions of  enjoy-
ment for boys than girls. This finding, that boys enjoy ICT more than girls, however, is not consistent 
with the reviewed literature (Adebowale et al., 2009; Busch, 1995; Fančovičová & Prokop 2008; 
Kaino, 2008; Ogan et al., 2005; Shashaani, 1993; Teo, 2008). We believe that a factor explaining dif-
ferences in these studies and our results may actually reflect differences in ages in the samples studied 
and differences in the use of  computers in schools and at home. 
Self-confidence is marginally lower in girls, as compared with other studies (Christoph et al., 2015; 
Ogan et al., 2005; Volman & Van Eck, 2001), probably due to the earlier age of  the participants in 
our study. Clearly, the tendency is that boys tend to perceive themselves as ‘experts’ in ICT, even 
when their objective knowledge is low, while girls seem to perceive themselves as less skilful and with 
less knowledge, even if  their objective knowledge shows no difference with boys’ (Volman & Van 
Eck, 2001). The low self-confidence level in girls seems to be associated with girls’ tendency to un-
dervalue themselves, boosted by informal, self-learning (Volman & Van Eck, 2001). 
SELF-EFFICACY IN THE USE OF ICT 
There are hardly any differences in self-efficacy between boys and girls, contrary to what has been 
described in other studies pointing at less self-efficacy in girls as compared with boys (Adebowale et 
al., 2009; Busch, 1995; Downes & Looker, 2011; Durndell & Haag, 2002; Miura, 1987; Papastergiou, 
2008). 
However, it is important to study self-efficacy, not only as an overall index, but rather taking into 
account the different tasks that may determine perceptions of  self-efficacy. We have reported mild 
gender differences in self-efficacy in different types of  tasks. For example, girls report higher self-
efficacy than boys in basic tasks, which is the reverse for advanced tasks, as shown as well in the 
ICILS report (Fraillon et al., 2014). 
Both boys and girls show overall high levels of  self-efficacy, which may be related to frequency of  
use. On the other hand, gender differences in basic and advanced tasks seem to be consistent with 
the types of  use of  computers, predominantly for advanced tasks in boys (e.g.. web creation, media 
management) and for basic tasks in girls (presentations, text document, emailing). Girls feel safe 
while doing simple and mechanical tasks, while boys tend to develop more complex and technical 
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tasks. Interestingly, self-efficacy differences are consistent with the findings in self-confidence, so we 
believe there is a pervasive effect of  our study’s age range sample. 
CONCLUSIONS 
Our study addresses the research questions providing fundamental insights into the underlying fac-
tors explaining the large gender differences in ICT professional choices by students in Catalonia. 
First, students report household as their formal place of  ICT learning rather than the school. Sec-
ond, students’ stereotyped perception on parents’ abilities is heavily biased towards fathers in detri-
ment of  mothers. Finally, other gender differences were hardly detected except in certain types of  
computer use. 
Related to the first research question (i.e., the socio-demographical context of  boys’ and girls’ use of  
computers), our study showed that the formal place for students’ ICT learning is the household ra-
ther than the school. Indeed, the role of  schools in ICT seems to be relatively meagre and students 
do not take advantage of  that formal learning environment despite the fact that Catalan schools have 
a reasonable computer-student ratio. This is a lost opportunity for the educational system to promote 
ICT learning and to contribute to the reduction of  gender differences in their use. However, the 
availability of  ICT equipment is not enough to ensure its proper use. It is striking that despite the 
increasing predominance of  ICT in all sectors of  society, there is hardly any guidance targeting 
teachers and students on how to optimise and adapt to the use of  existing innovative and ever-
changing ICT technologies.  
In this regard, the Catalan government (Generalitat of  Catalonia, 2015) has recently started to take 
actions, such as the definition of  students’ and teachers’ digital competences (both in primary and 
secondary education) and the implementation of  a digital framework for schools. In order to help 
teachers to reinforce their ICT skills, a large teacher-training programme has been developed, focus-
ing on methodologies, technical contents, and the pedagogical uses of  ICT. Although these actions 
are mandatory, official educational policies, there are no proper monitoring and evaluation mecha-
nisms to ensure that they are widely disseminated, accurately applied, and that the results meet the 
targets set. Our findings suggest that these actions have had hardly any impact on students’ percep-
tions (i.e., the educational system is not the place of  reference for ICT learning). Since our study 
participants were students just starting the secondary school, we can say that we could not show any 
evidence that actions taken so far in primary schools have led to a noticeable impact at the start of  
secondary school. Provided that the Catalan government’s policy is to strengthen ICT learning in 
schools, this policy will have to be deployed paying more attention to implementation challenges (e.g., 
designing adequate pedagogical approaches accompanying equipment updates) and developing evalu-
ation strategies that allow prompt corrective actions. The Office for Standards in Education, Chil-
dren's Services and Skills (Ofsted), the evaluation organism of  the UK on education, is an example 
of  how to implement a follow up about governmental policies. Attending to ICT implementation at 
schools, Ofsted had published a report into information and communication technology (ICT) and 
its effect on achievement and standards in schools. This report draws on evidence from the inspec-
tion of  ICT in primary, secondary, and special schools between 2008 and 2011 (Ofsted, 2013). 
Secondly, boys’ and girls’ perceptions about their fathers’ and mothers’ ICT skills seem to be related 
to their personal context at home as well as to stereotyped perceptions about the gendered bias of  
ICT. This is actually not a problem unique to the educational sector, but rather one that affects the 
society as a whole; hence, actions to revert this situation have to involve not only schools but house-
holds and other sectors, as well. In Catalonia, for example, some initiatives targeting girls and also 
parents have been implemented, although only on an informal level and often as part of  wider inter-
national initiatives. For instance, the Technovation Challenge or Girls in ICT Day consists of  a series 
of  workshops that are conducted by female professional experts in ICT. Currently, these types of  
actions are carried out on a voluntarily basis and are of  very limited scope. Furthermore, they target 
an audience that is already sensitized to the need to promote the use of  ICT by girls.  
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But, what has been specifically done from the Catalan educational sector? Again, not much and not 
in a very formal way. There are some actions, showing evidence-based results, that can be imple-
mented: (a) training for families in the use of  ICT, including technical and security issues (Stockdale 
& Keane, 2016); (b) organizing sessions on vocational guidance and information on the ICT sector 
with the participation of  professionals from the sectors, specifically women (Clayton, Beekhuyzen, & 
Nielsen, 2012); and (c) sharing with families the tasks based on the use of  ICT made by their children 
(Becta, 2008) 
Finally, in relation to our two other research questions, our study found that reported gender differ-
ences in attitudes and self-efficacy are somehow smaller in our Catalan subpopulation than in other 
similar studies from elsewhere.  
One factor that could explain this reduced gender differences may be related to the fact that our 
participants tended to be younger than those in other studies. Both boys and girls in our study, who 
have just finished primary school, show the same level of  self-efficacy. This is an excellent opportuni-
ty to consider actions that maintain or even further reduce these gender differences throughout the 
secondary school, given that self-efficacy is closely related to the intention of  continuing ICT studies 
in the future (Downes & Looker, 2011). Interventions must ensure that appropriate access to equip-
ment is granted for both boys and girls. The 1:1 projects implemented in different countries (Va-
liente, 2010) allow this individualised access to computers. However, these initiatives have to be cou-
pled with an ICT integrated use plan in all areas in a transversal way, across subjects. Since the im-
plementation of  these projects has a high financial burden to education agencies, schools, and fami-
lies, they are not always feasible or sustainable. In Catalan schools, the computer per student ratio 
facilitates an individual use of  computers during most of  the school timetable. 
Despite the reduced gender differences in attitudes and self-efficacy, we did find significant gender 
difference in the frequency of  computers use. In order to design engaging activities to reduce these 
differences, our study provides useful insights on promoting specific activities for boys and girls (i.e., 
boys carry out more technical activities (e.g., gaming) while girls use computers for communication). 
It is common practice that teachers design ICT activities without taking into account these differ-
ences. Current evidence suggests that schools should redesign ICT training in a more transversal way 
in which both boys and girls (a) access the whole scope of  ICT applications activities, (b) engage in 
collaborative activities, and (c) are exposed to significant ICT contents that relate to the improvement 
of  social needs (Ofsted, 2013). Activities must ensure that students take full advantage of  their ICT 
skills and that they become digitals creators and critical users. 
REFERENCES 
Abbiss, J. (2011). Boys and machines: gendered computer identities, regulation and resistance. Gender and Educa-
tion, 23(5), 601-617. http://dx.doi.org/10.1080/09540253.2010.549108 
Adebowale, O., Adediwura, A., & Bada, T. (2009). Correlates of  computer attitude among secondary school 
students in Lagos State, Nigeria. International Journal of  Computing and ICT Research, 3(2), 20-30. 
Baloǧlu, M., & Çevik, V. (2008). Multivariate effects of  gender, ownership, and the frequency of  use on com-
puter anxiety among high school students. Computers in Human Behavior, 24(6), 2639-2648. 
http://dx.doi.org/10.1016/j.chb.2008.03.003 
Bandura, A. (1978). Self-efficacy: Toward a unifying theory of  behavioral change. Advances in Behavior Research 
and Therapy, 1(4), 139-161. http://dx.doi.org/10.1016/0146-6402(78)90002-4 
Bandura, A., & Schunk, D. H. (1981). Cultivate competence, self- efficacy and intrinsic interest through proxi-
mal self-motivation. Journal of  Personality and Social Psychology, 41(3), 586-598. 
http://dx.doi.org/10.1037/0022-3514.41.3.586 
Becta (2008). Exploiting ICT to improve parental engagement, moving towards online reports. Retrieved October 2017. 
https://www.education.gov.uk/publications/eOrderingDownload/Exploiting ICT.pdf 
Cussó-Calabuig, Carrera Farran, & Bosch-Capblanch 
429 
Blignaut, P. (2006). Standardised instruments for measuring computer attitude and computer anxiety are not 
necessarily standardised. ECIS, 886-898. 
Busch, T. (1995). Gender differences in self-efficacy and attitudes toward computers. Journal of  Educational Com-
puting Research, 12(2), 147-158. http://dx.doi.org/10.2190/H7E1-XMM7-GU9B-3HWR 
Carrington, B., Tymms, P., & Merrell, C. (2008). Role models, school improvement and the “gender gap” – Do 
men bring out the best in boys and women the best in girls? British Educational Research Journal, 34(3), 315-
327. http://dx.doi.org/10.1080/01411920701532202 
Castaño, C., & Webster, J. (2011). Understanding women’s presence in ICT: The life course perspective. Interna-
tional Journal of  Gender, Science and Technology, 3(2), 364-386. Retrieved May 2017 from 
http://genderandset.open.ac.uk/index.php/genderandset/article/view/168 
Chen, M. (1986). Gender and computers: The beneficial effects of  experience on attitudes. Journal of  Educational 
Computing Research, 2, 265-282. http://dx.doi.org/10.2190/WDRY-9K0F-VCP6-JCCD 
Cheryan, S., Plaut, V.C., Handron, C., & Hudson, L. (2013). The stereotypical computer scientist: Gendered 
media representations as a barrier to inclusion for women. Sex Roles, 69, 58-71. 
http://dx.doi.org/10.1007/s11199-013-0296-x 
Christoph, G., Goldhammer, F., Zylka, J., & Hartig, J. (2015). Adolescents’ computer performance: The role of  
self-concept and motivational aspects. Computers and Education, 81, 1-12. 
http://dx.doi.org/10.1016/j.compedu.2014.09.004 
Clayton, K. L. (2007). The influence of  metropolitan Brisbane middle-school ICT experiences on girls' ICT study and career 
choices. PhD dissertation, Griffith University, December 2007. 
Clayton, K. L., Beekhuyzen, J., & Nielsen, S. (2012), Now I know what ICT can do for me!. Information Systems 
Journal, 22, 375–390. http://dx.doi.org/10.1111/j.1365-2575.2012.00414.x 
Clayton, K. L., von Hellens, L. A., & Nielsen, S. H. (2009). Gender stereotypes prevail in ICT: A research re-
view. Public Understanding of  Science, 23(2), 153–158. http://dx.doi.org/10.1145/1542130.1542160 
Clegg, S. (2001). Theorising the machine: Gender, education and computing. Gender and Education, 13(3), 307-
324. http://dx.doi.org/10.1080/09540250120063580 
Colley, A., & Comber, C. (2003). Age and gender differences in computer use and attitudes among secondary 
school students: what has changed? Educational Research, 45(2), 155-165. 
http://dx.doi.org/10.1080/0013188032000103235 
Downes, T., & Looker, D. (2011). Factors that influence students’ plans to take computing and information 
technology subjects in senior secondary school. Computer Science Education, 21(2), 175-199. 
http://dx.doi.org/10.1080/08993408.2011.579811 
Durndell, A., & Haag, Z. (2002). Computer self-efficacy, computer anxiety, attitudes towards the Internet and 
reported experience with the Internet, by gender, in an East European sample. Computers in Human Behav-
ior, 18(5), 521-535. http://dx.doi.org/10.1016/S0747-5632(02)00006-7 
European Union Statistical Office (Eurostat). (n.d.). Survey on Digital Economy and Society. Retrieved from 
http://ec.europa.eu/eurostat/web/digital-economy-and-society/data/database 
Everis. (2012). Factores influyentes en la elección de estudios científicos, tecnológicos y matemáticos. Visión de los estudiantes de 3º 
y 4º de ESO y Bachillerato. Retrieved May 2017. http://s3-eu-west-1.amazonaws.com/e17r5k-
datap1/everis_documents_downloads/estudio+vocaciones.pdf 
Fančovičová, J., & Prokop, P. (2008). Students’ attitudes toward computer use in Slovakia. Eurasia Journal of  
Mathematics Science & Technology Education, 4(3), 255-262. 
Farkas, D., & Murthy, M. (2005). Attitudes toward computers, the introductory course and recruiting new ma-
jors: Preliminary results. Proceeding of  Programming Interest Group 17, 268-277. 
Are Boys and Girls still Digitally Differentiated? 
430 
Fraillon, J., Ainley, J., Schulz, W., Friedman, T., & Gebhardt, E. (2014). Students’ use of  and engagement with 
ICT at home and school. Preparing for Life in a Digital Age: The IEA International Computer and Information Lit-
eracy Study International Report, 125-166. Retrieved May 2017. http://dx.doi.org/10.1007/978-3-319-14222-
7_6 
Francis, L. J. (1994). The relationship between computer related attitudes and gender stereotyping of  computer 
use. Computers and Education, 22(4), 283-289. http://dx.doi.org/10.1016/0360-1315(94)90050-7 
Gardner, D. G., Discenza, R., & Dukes, R. L. (1993). The measurement of  computer attitudes: an empirical 
comparison of  available scales. Journal of  Educational Computing Research, 9, 487-507. 
Garland, K. J., & Noyes, J. M. (2008). Computer attitude scales: How relevant today?. Computers in Human Behav-
ior, 24(2), 563-575. http://dx.doi.org/10.1016/j.chb.2007.02.005 
Generalitat of  Catalonia (2015). Core competencies in the digital field. Retrieved June 2017 from 
http://ensenyament.gencat.cat/web/.content/home/departament/publicacions/colleccions/competencie
s-basiques/eso/eso-ambit-digital-angles.pdf 
Generalitat of  Catalonia. (2017). Survey on ICT equipment and use in schools. Retrieved from 
http://ensenyament.gencat.cat/ca/departament/estadistiques/equipaments-usos-tic/curs-actual/ 
Institut d’Estadística de Catalunya (IDESCAT). (n.d.). Survey on ICT equipment and use in households. Retrieved 
from http://www.idescat.cat/estad/ticl?lang=en 
Instituto Nacional de Estadística (INE). (n.d.). Survey on Equipment and Use of  Information and Communication Tech-
nologies in Households. Retrieved from 
http://www.ine.es/dyngs/INEbase/en/operacion.htm?c=Estadistica_C&cid=1254736176741&menu=re
sultados&secc=1254736194579&idp=1254735576692 
Kafai, Y. B., Heeter, C., Denner, J., & Sun, J. Y. (2008). Beyond Barbie® and Mortal Kombat: New perspectives 
on gender and gaming. Games and Culture,1(1), 83-88. 
Kaino, L. M. (2008). Technology in learning: Narrowing the gender gap? Eurasia Journal of  Mathematics, Science 
and Technology Education, 4(3), 263-268. 
Kubiatko, M. (2013). The comparison of  different age groups on the attitudes toward and the use of  ICT. 
Educational Sciences: Theory and Practice, 13(2), 1263-1272. Retrieved May 2017 from 
http://files.eric.ed.gov/fulltext/EJ1017271.pdf 
Kubiatko, M., Haláková, Z., Nagyová, S., & Nagy, T. (2011). Slovak high school students’ attitudes toward 
computers. Interactive Learning Environments. http://dx.doi.org/10.1080/10494821003612232 
Loyd, B. H., & Gressard, C. (1984). Reliability and factorial validity of  computer attitude scales. Educational and 
Psychological Measurement, 44, 501-505. http://dx.doi.org/10.1177/0013164484442033 
Master, A., Cheryan, S., & Meltzoff, A. N. (2016). Computing whether she belongs: Stereotypes undermine 
girls' interest and sense of  belonging in computer science. Journal of  Educational Psychology, 108, 424-437. 
http://dx.doi.org/10.1037/edu0000061 
Miura, I. T. (1987). The relationship of  self-efficacy expectations to computer interest and course enrollment in 
college. Sex-roles, 16, 303-311. http://dx.doi.org/10.1007/BF00289956 
Nash, J., & Moroz, P. (1997). An examination of  the factor structures of  the computer attitude scale. Journal of  
Educational Computing Research, 17(4), 341-356.  
OECD. (2005). PISA 2003 Technical Report, 425. Retrieved May 2017.  
http://www.oecd.org/edu/school/programmeforinternationalstudentassessmentpisa/35188570.pdf 
OECD. (2012). PISA 2009 Technical Report, PISA, OECD Publishing. Retrieved May 2017. 
http://dx.doi.org/10.1787/9789264167872-en 
OECD. (2015a). The ABC of  Gender Equality in Education: Aptitude, Behaviour, Confidence, PISA, OECD Publish-
ing. Retrieved May 2017. http://dx.doi.org/10.1787/9789264229945-en 
OECD. (2015b). Students, Computers and Learning: Making the Connection, OECD Publishing, Paris. Retrieved May 
2017. http://dx.doi.org/10.1787/9789264239555-en 
Cussó-Calabuig, Carrera Farran, & Bosch-Capblanch 
431 
Ofsted. (2013). ICT in schools 2008–11. An evaluation of  information and communication technology education in schools in 
England 2008–11. Ofsted. Retrieved October 2017 from 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/181223/110134.pdf 
Ogan, C., Herring, S. C., & Robinson, J. C. (2005). International Communications Association Conference. The 
More Things Change , the More They Stay the Same : Gender Differences in Attitudes and Experiences Related to Compu-
ting Among Students in Computer Science and Applied Information Technology Programs. 
Papastergiou, M. (2008). Are computer science and information technology still masculine fields? High school 
students’ perceptions and career choices. Computers and Education, 51(2), 594-608. 
http://dx.doi.org/10.1016/j.compedu.2007.06.009 
Pechtelidis, Y., Kosma, Y., & Chronaki, A. (2015). Between a rock and a hard place: Women and computer 
technology. Gender and Education, 27(2), 164-182. http://dx.doi.org/10.1080/09540253.2015.1008421 
Powell, A. L. (2013). Computer anxiety: Comparison of  research from the 1990s and 2000s. Computers in Human 
Behavior, 29(6), 2337-2381. http://dx.doi.org/10.1016/j.chb.2013.05.012 
Sáinz, M., & López-Sáez, M. (2010). Gender differences in computer attitudes and the choice of  technology-
related occupations in a sample of  secondary students in Spain. Computers and Education, 54(2), 578-587. 
http://dx.doi.org/10.1016/j.compedu.2009.09.007 
Sáinz, M., Pálmen, R. & García-Cuesta, S. (2012). Parental and Secondary School Teachers’ Perceptions of  ICT 
Professionals, Gender Differences and their Role in the Choice of  Studies. Sex Roles, 66(3-4), 235-249. 
http://dx.doi.org/10.1007/s11199-011-0055-9 
Sáinz, M., Meneses, J., Fàbregues, S., & López, B. (2016). Adolescents’ gendered portrayals of   information and 
communication technologies occupations. International Journal of  Gender, Science and Technology 8(2), 81-201. 
Selwyn, N. (1997). Students’ attitudes toward computers: Validation of  a computer attitude scale for 16–19 
education. Computers and Education, 28(1), 35-41. http://dx.doi.org/10.1016/S0360-1315(96)00035-8  
Shashaani, L. (1993). Gender-based differences in attitudes. Computers and Education, 20(2), 169-181. 
Sjøberg, S., & Schreiner, C. (2010). The ROSE project: An overview and key findings. Oslo: University of  Oslo, 1-
31. Retrieved May 2017 from http://www.uv.uio.no/ils/english/research/projects/rose/publications/the-
rose-project.pdf 
Stockdale, R., & Keane. T. (2016). Influencing the influencers: The role of  mothers in IT career choices. Journal 
of  Information Technology Education: Innovations in Practice, 15, 181-194. https://doi.org/10.28945/3624   
Teo, T. (2008). Assessing the computer attitudes of  students: An Asian perspective. Computers in Human Behavior, 
24(4), 1634-1642. http://dx.doi.org/10.1016/j.chb.2007.06.004 
Thomas, T. & Allen, A. (2006). Gender differences in students’ perceptions of  information technology as a 
career. Journal of  Information Technology Education: Research, 5, 165-168. https://doi.org/10.28945/241  
Valiente, O. (2010). 1-1 in education current practice, International comparative research evidence and policy 
implications. OECD Education Working Papers, 44. OECD Publishing. 
http://dx.doi.org/10.1787/5kmjzwfl9vr2-en 
Varank, I. (2007). Effectiveness of  quantitative skills, qualitative skills, and gender in determining computer 
skills and attitudes: A causal analysis. The Clearing House: A Journal of  Educational Strategies, Issues and Ideas, 
81(2), 71-80 
Vekiri, I. (2010). Boys’ and girls’ ICT beliefs: Do teachers matter?. Computers and Education, 55(1), 16-23. 
https://doi.org/10.1016/j.compedu.2009.11.013 
Volman, M., & van Eck, E. (2001). Gender equity and information technology in education: The second dec-
ade. Review of  Educational Research, 71(4), 613-634. http://dx.doi.org/10.3102/00346543071004613 
Volman, M., van Eck, E., Heemskerk, I., & Kuiper, E. (2005). New technologies, new differences. Gender and 
ethnic differences in pupils' use of  ICT in primary and secondary education. Computers and Education, 45(1), 
35-55. http://dx.doi.org/10.1016/j.compedu.2004.03.001 
Are Boys and Girls still Digitally Differentiated? 
432 
Von Hellens, L., Clayton, K., Beekhuyzen, J., & Nielsen, S. (2009). Perceptions of  ICT careers in German 
Schools: An exploratory study. Journal of  Information Technology Education, 8. 211-228. 
https://doi.org/10.28945/168 
 
APPENDIX A: QUESTIONNAIRE 
SOCIO-DEMOGRAPHIC CONTEXT 
QUESTIONS ANSWERS 
Gender Boy / Girl 
Age 11/12/13/14/15 
Name of  school Open answer 
Dou you have a computer at home? Yes, mine/Yes, shared/No 
When do you start using a computer? Before 6/Between 6 and 8/Between 9 and 11/After 12 
Where did you use a computer for the first time? At home/At school/At a relative’s home/At a friend’s 
home 
Which level of  ICT skills do you think having 
your father? 
Very high/High/Low/Very low/NA 
Which level of  ICT skills do you think having 
your mother? 
Very high/High/Low/Very low/NA 
Who do you ask for help when you have a com-
puter problem? 
Father/Mother/Brother-Sister/Friends 
Where do you think you learn to use computers? On my own at home/At school/At home with some 
help/With friends 
 
FREQUENCY OF USE: Indicate how often you perform the following tasks with your computer 







Surfing the Internet 
Downloading music, games, films 
Maintaining a personal web or blog 
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ATTITUDES: Indicate the extent to which you agree or disagree with the ideas expressed 
(Possible answers: Strongly disagree/Disagree/Agree/Strongly agree) 
QUESTIONS RELATED VARIABLE 
Computers do not scare me at all Anxiety 
I would like working with computers Enjoyment 
Working with a computer would make me very nervous (*) Anxiety 
I do not feel threatened when others talk about computers Anxiety 
It wouldn’t bother me at all to take computer courses Anxiety 
I’m no good with computers (*) Self-confidence 
The challenge of  solving problems with computers does not appeal to me (*) Enjoyment 
Computers make me feel uncomfortable (*) Anxiety 
Generally, I would feel OK about trying a new problem on the computer Self-confidence 
I would feel at ease in a computer class Anxiety 
I think working with computers would be enjoyable and stimulating Enjoyment 
I don’t think I would do advanced computer work (*) Self-confidence 
Figuring out computer problems does not appeal to me (*) Enjoyment 
I get a sinking feeling when I think of  trying to use a computer (*) Anxiety 
I am sure I could do work with computers Self-confidence 
I would feel comfortable working with a computer Anxiety 
When there is a problem with a computer run that I can’t immediately solve, I 
would stick with it until I have the answer 
Enjoyment 
I’m not the type to do well with computers (*) Self-confidence 
I don’t understand how some people can spend so much time working with 
computers and seem to enjoy it (*) 
Enjoyment 
I am sure I could learn a computer language Self-confidence 
Once I start to work with the computer, I would find it hard to stop Enjoyment 
I think using a computer would be very hard for me (*) Self-confidence 
I will do as little work with computers as possible (*) Enjoyment 
Computers make me feel uneasy and confused (*) Anxiety 
If  a problem is left unsolved in a computer class, I would continue to think 
about it afterward 
Enjoyment 
I could get good grades in computer courses Self-confidence 
I do not enjoy talking with others about computers (*) Enjoyment 
I do not think I could handle a computer course (*) Self-confidence 
I have a lot of  self-confidence when it comes to working with computers Self-confidence 
I feel aggressive and hostile toward computers (*) Anxiety 
Note: (*) Items for which score is reversed 
Are Boys and Girls still Digitally Differentiated? 
434 
 
SELF-EFFICACY: Indicate what you think is your level with respect to the following tasks 
(Possible answers: I don’t know what it means/I can’t do it/I can do it with help/I can do it on my own) 
QUESTIONS 
Edit digital images 
Create a database 
Use a spread sheet 
Create a presentation 
Create a multimedia presentation with images, sounds and videos 
Create a text document 
Work in collaborative documents 
Create a web page 
Create a blog 
Read and answer email 
 
 
APPENDIX B: TABLE OF RESULTS 
Results of  Frequency of  use, Attitudes and Self-efficacy 
 BOYS GIRLS 
 Mean SE Mean SE 
ATTITUDES     
Anxiety 3.38 0.022 3.35 0.017 
Enjoyment 3.03 0.021 2.89 0.023 
Self-confidence 3.23 0.022 3.09 0.026 
Attitude Index 3.21 0.020 3.11 0.020 
FREQUENCY OF USE     
Leisure frequency 2.59 0.029 2.37 0.033 
Game frequency 2.54 0.048 1.91 0.045 
Communication frequency 2.94 0.042 3.09 0.034 
Homework frequency 3.17 0.089 3.28 0.081 
Frequency Index 2.79 0.025 2.75 0.022 
SELF-EFFICACY     
Basic level 3.66 0.021 3.70 0.016 
Advanced level 3.23 0.021 3.21 0.023 
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